Cellular mechanism for potentiation of Ca2+-mediated Cl- secretion by the flavonoid baicalein in intestinal epithelia.
Flavonoids belong to a large group of plant polyphenols that are consumed daily in large amounts. Our previous findings have shown that baicalein, a major flavonoid derived from the medicinal herb Scutellariae radix, induces Cl(-) secretion across rat colonic mucosa. The current study examines the effect of baicalein on Cl(-) secretion in human colonic epithelial (T84) cells and its interaction with Ca(2+)- and cAMP-dependent secretagogues. We have employed a technique that allows concurrent monitoring of short-circuit current (I(SC)) and [Ca(2+)](i) in polarized epithelium. Basolateral application of baicalein induced a concentration-dependent increase in I(SC). The increase in I(SC) was because of Cl(-) secretion and was not accompanied by any discernible increase in [Ca(2+)](i). Baicalein acted synergistically with Ca(2+)- but not cAMP-dependent secretagogues. In the presence of baicalein, the carbachol and histamine induced increases in I(SC) that were markedly potentiated while increases in [Ca(2+)](i) were not significantly enhanced. Baicalein treatment uncoupled Cl(-) secretion from inhibitory effects normally generated by muscarinic activation. Baicalein treatment also resulted in increased cAMP content and activated PKA activity. Nystatin permeabilization studies revealed that baicalein stimulated an apical Cl(-) current but did not activate any basolateral K(+) current. These data suggest that baicalein potentiates Ca(2+)-mediated Cl(-) secretion through a signaling pathway involving cAMP and protein kinase A, most likely through the cystic fibrosis transmembrane conductance regulator in the apical membrane.